
C0I03 COBETCmX 

couMAnMcnnECKMx 
FEcnyciiMK 



no mosrrrf HMm m otmmim 

rVMrKHTCCCP 



SU.„ > 1686124 A 1 



(Siis E 21 B 29/10 



OnHCAHME M305PETEHHq 

K ABTOPCKOMV CBMflETEflbCTBy 



(21) 4678941/03 

(22) 24.02.89 
(4923.10^1. 6«)A.r* 39 

(71) BcecoosHuft loyMHO-iccii eftWtWfcCtiUi 
N npotKTMMA HiKTMTyr no KpciiiWii* Ciia- 

KIIHM6ypMWMp«CT»Op«M 

(72) ox i)eA«UK>B. CO. HfTpwi. MJI. Kk- 
€tfiM4»H. B.M. MtiumH M A.B. Bpeyc 

(53) 622545.4(088,8) 

AstOpCKOe CBHATTWlWCTtO CCCP 
976019. E 21 B 29/10, 1982- ^ 
H«^Hoe xosaACTMk. 1987. I* 2. c 76-- 

78. . 

(54) CnOCOB PEMOHTA 06CAAH0(^ KO- 
nOHHbl 

(57) »l9o6p«TeMMe otkocktch k p«Momy o6- 

C4AHMX KOiraHH JKCIWy«T»UMO«WMK, HarMBT*- 



peMOHra oOciakoA koiwnhm w chct yve/nne- 
mm yeroAMMtocYii niiacrupM A«ACTtMio cmm- 
HttttUMX ycHAHA npM A«np«ceitflx. 
npemuMiouimi 8-9 MHa. Aa» mro nociie 
yeraNOtni ■ Mtctt Ae^m naptoro npoAOAb- 
HO ro^pupovtHHoro n/iacrupff ycriMasmcaa- 
lOT BTopoA. ripMHeM nepHMtrp aroporo 

IUI«CT%ipil iUGMpaiOT MBMMUMM nepHMCTpt 

f>«pMro niitCTMpn, • nepuMerp nepsoro iM- 

tlMpMm MHMUMM ntpMMttTpt oCOAHOA KO- 

AONNu. A^iMy •Toporo ycT«N«»iiM»aeMora 
fuiaCTupii •u6Mp«iOT6oiiktu«ii AmvHwneptoro 
H« MmMMMy. Coiibniyo psOoM«ro xoa* tw 
patmsfcicoA AOpHMpyootaA roAOMM. nep«A 
ycTiHOftKOA BTOporo niiacTwps oamn io ero 
Topuot CMBtuaioT oTHOCKTttAMfO Topu» nep^o- 
ro tw aemmicMy paSoHero xqai fHAP»i«^ 
CKoA AOPMNpyKMueA ronoBKM • M»npa»i»eKMM, 
npomaononoxNOM N«np»»ii«KMio pa6oMero 
xoiAP A0PHMpyx)uieA roiiotRM. 



ktsoOpercHMe oifOCMTOi k ptMOMty sve- 
mtyarauMOKMWx. MimeweiifcHiix m 
cxMxuui. Ooiiee towo x •occT»M<m»eHwx> r ap- 
ManiNHOCfM oOcaAH wx koaohh waraiwiwacxi*- 
MM ruiacTvpxMii. 

Umwo MaoOparaMMi aMurcx noByiua- 
NMs •♦♦exTMWfocw pcMOKTa oecaAMoa w>- 
aoNMU aa yaaAHsaMMa ycToA*<Naoeni 
naacmpcA AeacTamo CMMHaiomMx ycmmA 
npM AjanpaccHXx. npa»MUiawiMi« 8-9 MHa, 

CnoeoO ocymacTBnflaTta CiiaAyiOtttHM <X>- 



B cxaavHMy cnycxa«T n«pMiA npwoAb- 
HO ro^pMpoaaMMua luiacrupb napuMarpOM. 
OoAMUMM napHMerpa oOeaAHoA koaonmu, ad* 
etaaaaiOT aro x Mccty Aetavra o8caANoa xo- 



AOHHU M ycTBHaaiiMaaoT ■ jTOM Mtcta np»oxa- 
TMBM rMAP«ti>MMecxoA AOPMMpyotueft wo- 
BKMu SaraM x Maciy Ae^cm cnycxaxir xropoA 
npQAOaMio ro^pMpoaaHHuA fuiaerwpw nepM- 
MBTpoM. MaNkcuMM fiapMMatpa napaof 0 ycra- 
HaaaNaaaMoro Macnipa. n aamhoA. OonbiaeA 
AaMMW napBoro ycTanaMNaaaMoro naacmpx. 
Ma MAKHMNy, 6oiikuiyx> paOonero xoai rwAr 
paa m riac x o ft Aopmipyxweft fOAoaxn. OepcA 
VcraMOBXoA aroporo ruiacTupx oamh ms cro 
TopuoxCMBuiaxrrof MoCMraAbHOTopua nepio- 
ro nAacTupa m« MAMMMHy paCosaro xoAa niA- 
psBjiHNacKOii AopMMpyiomeA toaoskh • 
HanpaaaaHHM. npotmonoAoxHOM nanpaaAr 
MMio pafionaro xoa* rHApawinHecioft AOp«>t- 
pyiOttiaA roAoaxM, a aaTCM npoiaxoAXT ycra- 
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HOtKy BTOporo nntcjupn •NMiecr c ntpsi^M 
M no/tNUM nepexptiTMeM nepioro n»Tpy6u no 
tcei% ero ARMNe. 

OnuT c»»iAeTeiibCT«y«T, hto npM peMOHT« 
ftOAOHH 140. t46, 168m 178MMnpMnoiif«HtiM 

raHMOA MM^pMaUMH O AiAeTMIWIIMM nft- 

pMMtTpa myTpoHMta noMpxHOcm koaohhw 
(nocauMMa mwnpmmnm nepiiM«T|ia. lUMep*- 
HMi npn CfiyCM TpyO • oeMXNNy awi ikciw- 
piimifTs) omimMUiUM iiaiiiitTOi Htunr • I 
HM no AHSMorpy MAN 3 MM no nepMMtTpy, TO 
0cn nrRMMc^X B troM oircM ocetoe ycN- 
imo M ACM6NMO a dHiNiHApoiiPPNa npM ycTO* 
HOiKt nAaempii MixcAimii • ptieoMiMAyeMmi 
npCA^iw. AocTMrMTCJi mm«nm repMemi- 
Mom. 

npM MCnOAMOUHMM npOMSOQACTMHMOA 
MM^pMaUMM O TOJIUpUlO CTOMKN TpyOw B MM- 
TOPMAO peMOMTO pe«OM«HAy«TCII npMNNMftTW 

BOAfcUIMMCTBO Tpyt( COmOCHO MMOfOMMC- 
AeHMWM SAMtpaM MMM>T AeACTMTMMIWt 

■MeuiMNA M ocoGeMKO aHyrpOMKMA AH»MtTpw 
npMOiiNSMTeabHo Ha 1 mm Goawim MOM wu a a ^- 
MiixaHa«aNM0«<iTONa)CQiiwfcaBnpeAeAaxN a 
cooraoTCTaMN c AonycxaMN no rOCTy. KpoMo 
TQfO> paCorac ♦ax m i a acMM HamroM a npaA»- 
aax ^6 MM anoAHO npnaMACMa m ho auaiMaef 
npaauuiaiuiui AOnycYMMUx Narpyaos. 

nocAo yeraMoaxM napaore naacTMpa 
BMyTpaHHMaAHtMtTpdMMnapMMinrprUM co- 
OTaflTcraoHMO cociaaaaOT 

tftMi • 2 d» -6: 

n»Mi ^ JC(d«M^ - 2 4hnMji - 18. 

C^MvaA, Hvo cacAaMMA o Omi MflMt.taR- 
xa omipaoTca na npomaOAcraeKNytt aokt 
MaHTauMO (d«H.K m fWO. A«« y^^cTsa 
AtoANoro napaxpuTMA coraacM MtTOAMa 
awSi«pa»T aaaMaaAaNTHMll APtaMcrp anauiweA 
noaapimocTN Ox m napHMarp Hi aniporo naa** 
cwpa 

dj - d»»i ♦ 2 - <W«-e* 2 - d.«,«-4: 
fh - fUmt ♦ e-n,H^ - 18 - 6 - rw. - 12. 

Takmm oOpasoM. npN auSopa nepaoro m 
atoporo ruiacTMpeA paffOMeHAyarca hpmhm* 
uaTvfli - rw. ♦ 6 M na - - 12 (np«d-3> 

B ana^ieMMM rh Moryr tmh anaceHii Kop- 
paoMaw no paayAWTaraM ycTaHoacM nepaoro 
raiacTupA. EcAH ycMAMa ha AopMnpynmaft ro- 
Aoasa npM aro pacuiMpaHMM oKasRetCA sha^ 
TeAMio HMAca NopMaAbMoro (14-18 t) - npiu* 
HAK TOCO. «fffC AtAcratiTaA^NOO riMA 60AMUa. 
rh CAAAyOT awOpATb yaOAMSAHHyM Ma 2*5 MM 

copaSMapHO cranaMM yMeH^uiaNMB AeAciaM* 
TeAMtoA ocaaoa cmau. acam ycmama oxaxaTCA 
•yuia HopMu, 02 CAeAyot yKAHbuiMTv coot- 
BOTCTByiouiMM o6pa30M. 



TaKMM oOpaaoM. k HapaaeHCTsy nt> 

>nM.i > ri] yMACTKM cAeAyioupie aohoaha- 
hna: 

ni-n«M+6:nj-niiiji-i2 i:(2-5). 

5 AAMNy napaoro nnactwpn suSitpaoT rax. 
«cio6ii nepAKpnTb a^kt c AOcraroHHiiM ne- 
paxAacT0MaaapxNaHM3('MJ5-2.5M). Baamsm- 
Ny napaxAACTA CAAAyof awSMpATk a ysa* 
aaNMWx npaAAAaicyaaAircHaaA man yMAHkiuaA 

10 am a aaan g —ocf w or crenaMM AocroaapMo- 
em NN#opMaitMM o paaMapa m Macra Aa^m. 
AAMtia BToporo naacTvpA npaagiA acaro aoa- 
ma coofaercfaoaaTa c aanacoM aamh'6 ac* 
#aKTHoA Hacm koaohkm m napaapwaarb coot* 

IS aaTcfaymuMftyMacToanapMronAAcnipa. 

CsKTAA, HTO nepauft nAAcnipb ycTANOa- 
aaH a Tpe6yeMOM Mecra m o6ocne«eHO aaaam- 
Noa napaKpMTMa Aa^vra c napexAacroM no 
AAMNa, npM aMOope pasMepoa m cxeny ycra* 

20 HoaxM aToporo nAaervpA aosMOXNy CAeAyo* 
iipia aapMAHTy. TaxMOAorwA ycTAHOiKH oaac- 
mpfl AKAiOHaaT tpm irana: pacumpeNMe ha* 

tiaAM40fO yHACTKA AAA aAUAnAaMMA flAACTWpa 

c oOCAANOA koaomhoA nyiAM aTHmaANMN AO- 

2S pMMpyiomeA roAoaKM noA AAaAAHneM rMAPO* 
AQMXparOM Ha aeAMVKHy cro xqaa ~ m npM 
yAApa(«NMH nAACTwpA or oceaoro CMetueMMA 
ynopOM yCTpoAcraa: paciuMpeHNA ocHoaHoro 
yNaenca naacrypa npoTAmaaHMAM AopHMpy«>- 

30 mAAroAoaKM(oOMm«o6aa AaaAaNMA)TaAAaoO 
CMCTAMoA. nAAcrupb npM stom paarpyacaaTca 
or ocaaoro aoiAaftCTana roAoaaM sapea na- 
HAAMiyA paeitiMpcMHyA ynacro* na KOAOMMy: 
aanpeccoasa pacumpaKHoro naAcrypa mmo- 

35 mpATNyM npoxoAOM AOPHnpyiouieA roAoaKM 
noAA^MetmaM. 

OnacHOCTw CMauteHMA oaactwpa no ro- 
AOHNeaoaHHAaaT na aropoM ATanaycTaHoaRM 
IIJ-3A NeAOCfATOHHoroiAuenAeHMa hahaamio- 

40 ro pACumpeNHoro ynactRa, ManpMMep npM 
SHAMMTaAbMOM NecooTBetciMM NATAroa. npM 
NBAOcraro^HOM mam oTi>MuaTaAbHOM MATara 
NavtBAWMya r«ACTO« nocoe pacuimpcnma mo- 

ABT 6yTb HAAOCTBTOMHO npMACAT K KOAOHNe. 

45 npM 6oAbuiOM ia6yTosHOM MATara rMAPoAOM* 
Rpar npM aaAAHHOM AaaAAMMM moacat sTANyrb 
roAOBKy • naacrypv ha MesMaMMreAbMyn 
MACTb caoero xoaa. 

BtopoA nAACTwpb AynoAHAcrcA c ncpM- 

50 MarpoMcorAACNopeKOMBNAaiiMM, AnMNAHpir 

MMMACTCA B eOOTaBTCTAMM C AAMMOA napaOfO 

nAAcrypA nAioe 1,5-2.0 m. HpM cnyoea hmx- 
MMil KONeii pacnoAAraioT ha 15-2.0 m HMxe 
ToptiA napaoro naAcrypA. A*Aaa * pacuinpe- 

55 NMB HBHAAMlOfO ysACTKA C pAArpyAAOA BBpN- 

MBTO TOpua nAAcrypa a ynop Aopna. aavaM 
ApoTarMiAHMt AopMMpyiomaA roAOAKM 6a9 

ABBAAHMA PACUIMPAMMB OCHOBHOA ^BCTM M 

aanpaccoavA nAacrupa a HacnoAhKO npoxo- 
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(54) A METHOD FOR CASING 
REPAIR 

(57) The invention relates to repair of 
casings in development, injection, and 
other wells. The aim of the invention is to 
improve the effectiveness 



of casing repair by increasing the 
collapse resistance of the patch for 
drawdowns exceeding 8-9 MPa. For this 
purpose, after placement of a first 
longitudinally corrugated patch at the 
location of the defect, a second patch is 
placed. Here the perimeter of the second 
patch is selected to be less than the 
perimeter of the first patch, while the 
perimeter of the first patch is selected to 
be less than the perimeter of the casing. 
The length of the second patch to be 
placed is selected to be greater than the 
length of the first patch by an amount 
greater than the working travel of the 
hydraulic coring head. Before placing the 
second patch, one of its ends is displaced 
relative to the end of the first patch by an 
amount equal to the working travel of the 
hydraulic coring head, in the direction 
opposite to the direction of working 
travel of the coring head. 



[vertically along right margin] 
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The invention relates to repair of development, injection, and other wells, more 
precisely to restoration of leaktightness of casings by means of metal patches. 

The aim of the invention is to improve the effectiveness of casing repair by increasing 
the collapse resistance of the patch for drawdowns exceeding 8-9 MPa. 

The method is carried out as follows. 

A first longitudinally corrugated patch of perimeter greater than the perimeter of the 
casing is lowered into the well, it is conveyed to the location of the defect in the casing, 
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and is placed in this location by squeezing by the hydraulic coring head. Then a second 
longitudinally corrugated patch, with perimeter less than the perimeter of the patch to be 
placed first and a length greater than the length of the patch to be placed first by an amount 
greater than the working travel of the hydraulic coring head, is lowered to the location of the 
defect. Before placement of the second patch, one of its ends is displaced relative to the end 
of the first patch by an amount equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of the working travel of the hydraulic coring head, and then 
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the second patch is placed to overlap the first patch and the first sleeve is completely covered 
over its entire length. 

Experience shows that for repair of 140 mm, 146 mm, 168 mm, and 178 mm strings, 
if accurate information is obtained about the actual perimeter of the inner surface of the string 
(perimeter gage readings, measurements when lowering the pipes into the well for the 
experiment), the optimum allowance is 1 mm with respect to diameter or 3 mm with respect 
to perimeter, i.e.. Pi = Pm.str + 3. In this case, the axial stress and the pressure in the cylinder 
of the mandrel during placement of the patch is found to be within the recommended range, 
and reliable lealctightness is achieved. 

When using manufacturer's information about the wall thickness of the pipe in the 
repair interval, it is recommended to assume that Pi - Pin.str + 6. 

Most pipes, according to many measurements, have actual outer and especially inner 
diameters approximately 1 mm greater than the nominal values, which is within the range and 
in conformance with GOST [State Standards] tolerances. Furthermore, work with an actual 
allowance in the range +6 mm is quite acceptable, and does not result in exceeding the 
permissible loads. 

After placement of the first patch, the inner diameter din and the perimeter Pin are 
respectively 

dinl = din.str. - 25 = din.str. • 6; 
Pinl ^(din.str. - 25) = Piastr, " 18. 

Assuming that the information about dini and Pini also is based on the manufacturer's 
documentation (din.str. and Pin.str.)i section of double overlap according to the 

procedure, we select the equivalent diameter of the outer surface d2 and the perimeter P2 for 
the second patch 

^2 djnl + 2 = din.str. - 6 2 = din.str. - 4; 

P2 = Pinl + 6 = Pin.str. - 18 - 6 = Pin.str. - 12. 

Thus when selecting the first and second patches, it is recommended to use 
Pi = Pm.str. + 6 and P2 = Pin.str. > 12 (for 6 = 3). 

Corrections may be made to the value of P2 according to the results of placement of 
the first patch. If the force on the coring head during expansion of the first patch proves to be 
significantly lower than normal (14-18 tons), this is an indication that the actual Pin.str. is 
larger, and P2 should be selected as 2-5 mm greater in proportion to the degree of decrease in 
the actual axial force; if the force proves to be higher than the normal value, P2 should be 
decreased accordingly. 
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Thus it is appropriate to add the following to the inequality Pi > Pin.str. > ^2- 
Pi = Piastr. + 6; P2 = Pin str. - 12 ± (2-5). 

The length of the first patch is selected so that the defect is covered with sufficient 
overlap above and below (+1.5-2.5 m). The overlap should be selected within the indicated 
range, increasing or decreasing it depending on the extent to which the information about the 
size and location of the defect is reliable. The length of the second patch especially must 
correspond to a conservative estimate of the length of the defective portion of the string, and 
must overlap the corresponding portion of the first patch. 

Assimiing that the first patch is placed at the required location and that the specified 
coverage of the defect with overlap along the length is assured, in selecting the dimensions 
and configuration for placement of the second patch, the following embodiments are 
possible. The technology for placement of the patch includes three stages: expansion of the 
initial portion to make contact between the patch and the casing, by means of pulling in the 
coring head under pressure, using the hydraulic jack, by a distance equal to its travel, 1 ,5 m, 
while the patch is restrained fi-om moving axially by the stop of the device; expansion of the 
main portion of the patch by pulling the coring head through (usually without pressure) by 
means of a block-and-tackle system, where the axial loading of the patch by the head is 
relieved through the initial expanded portion to the string; pressing of the expanded patch by 
muhiple pfisses of the coring head under pressxire. 

A risk of the patch shifting along the string arises in the second stage of placement 
due to insufficient contact made by the initial expanded portion, for example when there is 
significant mismatch of the allowances. For insufficient or negative allowance, the initial 
portion after expansion may be insufficiently squeezed against the string. When the excess 
allowance is large, the hyckaulic jack for the specified pressure may pull the head into the 
patch by a distance equal to an insignificant portion of its travel. 

The second patch is made with a perimeter according to the recommendation, the 
length is taken to match the length of the first patch plus 1.5-2.0 m. When lowered, ttie lower 
end is positioned 1.5-2.0 m below the end of the first patch. Next: expansion of the initial 
portion with the stop of the mandrel relieving the load on the upper end of the patch, then 
pulling the coring head through without pressure; the expansion of the main portion and 
pressing of the patch in several passes 
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of the coring head under a pressure of 120-150 kg/cm^. 

Thus expansion of the initial portion for complete travel of the hydraulic jack is 
assured, since the perimeter of the second patch in the portion below the end of the first patch 
is 12 mm less than the perimeter of the casing Pin.str.7 expansion occurs with a large 
negative allowance (essentially under unsupported conditions). When the coring head is 
subsequently pulled through without pressure, the patch either is restrained because of 
contact made with the initial portion in the string, or is shifted upward as far as it will go by 
the expanded portion to the end of the first patch. Reliable seating is assured, since the 
perimeter of the expanded portion of the second patch is 6 mm greater (2 mm greater in 
diameter) than for the inner surface of the first patch 

Pz - Pinl = Pin.str. " 12 - Pin.str. + 6 = 6. 

Expansion of the main portion of the second patch over its entire length is carried out 
by the coring head without pressure, i.e., with minimal axial stress, which also eliminates 
accidents. The patch is guaranteed not to move along the string a distance greater than the 
specially called for displacement, and is always disposed precisely at 
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the appropriate location, and the defect in the string is completely sealed. 
Claim 

A method for repair of a casing, including lowering to the location of the defect in the 
casing of two longitudinally corrugated patches and their successive overlapping placement 
and squeezing against the casing by a hydraulic coring head, distinguished by the fad that, 
with the aim of improving the effectiveness of casing repair by increasing the collapse 
resistance of the patch for drawdowns exceeding 8-9 MPa, the perimeter of the first patch to 
be placed is selected to be greater than the perimeter of the casing under repair, the perimeter 
of the second patch to be placed is selected to be less than the perimeter of the first patch to 
be placed, and the length of the second patch to be placed is selected to be greater than the 
length of the fu-st by an amount greater than the working travel of the hydraulic coring head, 
where before placement of the second patch, one of its ends is moved relative to the end of 
the first patch by a distance equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of working travel of the hydraulic coring head. 
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